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Abstract: In conditions which the Romania it’s propose that in 2010 year (as European Directive 2003/30/EC) 
to achieve the utilization of 5,75 % of biofuels blending in present fuels (fossils) and especially because in 
present the biofuel production hardly assure the achievement of 2% blending it is necessary to realize studies 
about the possibilities to increasing the biofuels production. The biofuels production can be a feasible alternative 
to traditional agriculture in terms in which the quantities of agricultural products are restricted trough the EU’s 
Common Agricultural Policy (CAP). 
The present paper presents the experimental researches about the environmental impact of using the 
biofuels comparatively with diesel oil and study the effect on Festuca rubia seed germination. The research 
methodology was making in order to respect the actual standards to obtain more accurate and confident results. 
The basic conclusion of conducted experiments is that the using the biofuels in the internal combustion engines 
beside of diesel oil can be an important factor to reduce the pollution factors on environment. 
 
INTRODUCTION 
 
The renewable energy sources, that include the biofuels class, can be the right and 
immediate answers to the questions about the long-term energetic security of European 
Community. Even those above presented idea is represented as efficient solution for 
Romanian agriculture in the context of  large oil price fluctuation, the using of biofuels as 
alternative fuel for tractors can improve the benefits that can be obtained from agricultural 
production. Among the advantages of using biofuels mention only that they are renewable and 
that their use reduce pollution of the environment.  Zhang, and Reece Peterson, Department of 
agricultural engineering and food industry of the University of Idaho (USA) have compared 
the effect of biofuels with that of diesel seed germination (through several methods, such as 
CO2 test development, chromatography analysis , seeds germination, etc.) in the experimental 
field plots but we considered that external environmental factors cannot be controlled, we 
analyze the impact of biofuels based on rapeseed oil in comparison with that of diesel oil on 
Festuca rubia seed germination. 
 
MATERIAL AND METHODS 
 
In this study we used method of testing the biodegradability through seed germination, 
the methodology used is approved for "Determination seeds germination for sowing" in 
standard SR 1634/June 1999 to review the STAS 1634/82, including the English version of 
the standard ISTA - seeds for sowing. This standard is use to determine the full potential of 
seed germination quality and allows comparison of different batches and to assess the value of 
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sowing field, verified in laboratory conditions in which environmental factors are controlled, 
the results are accurate, rapid and complete.  
On the basis of scientific methodology established by this standard, used in the 
Insurance Territorial Seed Quality Control and Seeding Material, the Ministry of Agriculture 
and Rural Development, we have verified the development of seed, and especially the 
germination, species Festuca rubia under conditions of "pollution" with 50 ml of biofuels 
(rapeseed pure oil, rape methyl ester and rape methyl ester with the additive, and then 
mixtures of biofuel and diesel in various proportions, being the last trial with 100% diesel) in 
950 ml water, a liquid used to provide moisture needed for germination compared with 
evidence from a witness who used distilled water. 
Was used 14 samples, the 13 samples "polluted" with biofuels and diesel compare the 
witness with evidence (1), thus totaling 14 samples, as follows:  
1th probe: distilled water (1 liter)  
2nd probe: mixture of 50 ml rapeseed oil + 950 ml distilled water,  
3rd probe: mixture of 50 ml rape methyl ester + 950 ml distilled water,  
4th probe: mixture of 50 ml rape methyl ester + additive (biodiesel) + 950 ml distilled 
water,  
5 th probe: mixture of 50 ml of biodiesel (rape methyl ester with the additive) 90% 
+10% diesel  + 950 ml distilled water,  
6 th probe: mixture of 50 ml biodiesel  80% +20% diesel + 950 ml distilled water,  
7 th probe: mixture of 50 ml biodiesel  70%+ 30% diesel + 950 ml distilled water,  
8 th probe: mixture of 50 ml biodiesel  60%+ 40% diesel + 950 ml distilled water,  
9 th probe: mixture of 50 ml biodiesel  50%+ 50% diesel + 950 ml distilled water,  
10 th probe: 50 ml mixture of biodiesel 40%+ 60% diesel  + 950 ml distilled water,  
11 th probe: 50 ml mixture of biodiesel  30%+ 70% diesel + 950 ml distilled water,  
12 th probe: 50 ml mixture of biodiesel 20% +80% diesel  + 950 ml distilled water,  
13 th probe: 50 ml mixture of biodiesel  10%+ 90% diesel + 950 ml distilled water,  
14 th probe: 50 ml mixture of diesel 100% + 950 ml distilled water. 
From evidence nr.5 evidence nr.13 we used the term for the abbreviation of biodiesel 
rape methyl ester with additive, namely fuel used 100% no.4 evidence at all experiences.  
Each sample was mounted in 4 repetitions, a repetition with 100 seeds. The seed of each 
repetition were moistened with 62.5 ml (total 250 ml sample), prepared with mixtures of 50 
ml "pollutant" from 950 ml of distilled water, mix and well homogeneously before.  An 
additional aid used in interpreting the results provided from were follow and counted germs 
normal value germination, and the abnormally seed germs and death seeds were not discussed 
in advance, ensuring favorable conditions of moisture under Annex C of the mentioned 
standard. Substrate material used in the experiment was special filter paper used in ITCCSMS 
(Insurance for Territorial Seed Quality Control and Seeding Material) laboratory operations.  
The samples of seeds used were drawn from pure seed, arranged in four repetitions 
each 100 seeds, arranged distant evenly on the surface of a moisten special (filter) paper as 
shown, for each of the 3 species, and 14 samples per species. The results were rated 
numerically and percentage.  For the witness evidence was used distilled water. The amount 
of liquid that was use to moisten substrate (special filter paper) with 250 ml per sample, and 
62.5 ml per repetition was very well homogeneously, the moisten was making it once at the 
beginning of the experiment.  
Approximation germination percentage of the sample has been down below 0.5% over 
and above this amount. The light used was the artificial, permanent ensured at all the species 
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used in the experiment, indicating that there are species of plants germinating and in the 
absence of light.  
After the seed placement special filter paper for each repetition, it was packed, 
moisten with quantities of fuel blends well homogenously, said the four repetitions of the 
sample was then wrapping up in filter paper, and then in a transparent polyethylene sheeting, 
using the method BP (seeds between paper), placed in germination machine type Sanyo MLR 
351 H with automatically adjusted of temperatures and humidity. Seed count was done with 
my counted automatically with "CONTADOR" apparatus and the determinations were made 
in laboratory germination of ITCCSMS Cluj, accredited by the EU, the methodology used is 
also in line with that used by the EU.  
Temperature established on germination machine was constant, 20oC. The 
appreciations of evolution were made in an interim phase, after 4 days and the final after 8 
days. 
The seeds were placed "between filter papers" using the BP method. Germination 
period was 21 days, with intermediate evaluation of experiment at 7 days, and adjusting the 
temperature oscillations was made in 24 hours, between 20 - 300C during the day (8 hours) 
and between 15 - 250C at night (16 hours). 
 
RESULTS AND DISCUSIONS 
 
The number of seeds germinated on repetitions and the average percentages of 
samples are in Table 1.  
From analysis of data from the table shows that values for lower germination of 
repetitions 4 (82, 77, 78 and 84) and those of the average trial (80%) to probe the number 1 
(witness), to which the seed has been moist with distilled water.  
It can find the harmful effect of biofuels (evidence 2, 3 and 4) with values lower 
germination, those 63, 60 and 58% vs. lot witness distillated water (80%).  
As the proportion of the increase in diesel mixtures, since proof 5 (90%) biofuel, 10% 
diesel), falls on both germination repetitions as well as the average value on trial, those from 
57% up to 12% of proof nr.13 blend with 10% 90% biofuels and diesel.  
Negative effect on plants of diesel and therefore to the environment and the difference 
over the fuel composition, resulting from comparing values germination evidence nr.14 (5%) 
with evidence 2, 3 and 4, those 63%, 60% and 58%. We concluded that the impact of diesel 
oil on this species germination, compared with biofuels is 10.6 to 12.6 times higher, but this 
species is very sensitive to the harmful effect of diesel oil.  
Evolution germination values are published graph of figure 1 and the number of germs 
and seeds abnormal death figure 2.  In table 1 are also presented the number of abnormal 
germs and seeds death at the trial of 14 Festuca rubia species.  
Germs considered abnormal were those with defectives of primary root (lack of, 
caught in the wrapper or seeds, geometrically anomalies etc.) coleoptiles glassiness, missing 
or broken and lack of plumula . 
Discussing on presented data in Table 1 may appreciate in the first row the more 
reduced the number of abnormal germs (2%) and seed death (18%) at no. 1 evidence  seed 
from which Festuca rubia were moisten with distilled water. The evidence 2, 3 and 4 are a 
growing number of germs abnormal values at 6%, 7% and 7% again, on the evidence and 
especially an increase in the number of seeds to death average of 31, 28 and 35% said.  
From the evidence nr.5 biofuel blend of 90% and 10% diesel oil starts a constant increase in 
the number of abnormal germs up to 23% no. 13 probe, with 10% and 90% biofuel diesel.  
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The same high (23%) number of abnormal germs is record at evidence nr.14 diesel oil with 
100% probe concentration.  
The number of dead seeds evolve like evolve from 33% to probe nr.5 up to 65% no. 
13 probe, the largest value of 72% is recorded to proof no. 14 diesel with 14%.  
It confirms the first row higher sensitivity of this species to biofuel but especially on diesel.  
Like the other  species and also in this case is clearly demonstrated the harmful effect of the 
diesel with biofuels and consignment witness.  
The results presented in the table and figures allow us to say that on this species is 
underline the harmful effect of diesel, compared with that of biofuels on germination, that is 
more than 11.4 to 12.6 times, 3.2 to 3.9 times greater the number abnormal colony and 2.2 to 
2.3 times greater the number of seed death. 
 
Table 1 
Comparatively germination variation of Festuca rubia seeds on biofuels and diesel oil influence 
Total on  
probe 
Average on 
probe 
Nr. 
crt Specification 
Total 
on  
probe 
Average 
on 
probe GA* SM* GA SM 
1 1st probe distilated water 321 80 9 73 2 18 
2 Rapeoil 100% 253 63 24 123 6 31 
3 Rape methyl ester 100% 241 60 26 112 7 28 
4 Rape methyl ester with adhitive 234 58 29 138 7 35 
5 90% Rape methyl ester - 10% diesel oil 229 57 41 130 10 33 
6 80% Rape methyl ester - 20% diesel oil 205 51 49 146 12 37 
7 70% Rape methyl ester - 30% diesel oil 189 47 48 163 12 41 
8 60% Rape methyl ester - 40% diesel oil 161 40 61 178 15 45 
9 50% Rape methyl ester - 50% diesel oil 142 35 65 193 16 49 
10 40% Rape methyl ester - 60% diesel oil 117 29 65 218 16 55 
11 30% Rape methyl ester - 70% diesel oil 85 21 73 242 18 61 
12 20% Rape methyl ester - 80% diesel oil 70 17 81 249 20 63 
13 10% Rape methyl ester - 90% diesel oil 49 12 92 259 23 65 
14 Diesel oil 100% 21 5 94 285 23 72 
   *GA – abnormal germs, SM – death seeds. 
 
CONCLUSIONS 
 
1. Biofuels use pure rapeseed oil, Rape methyl ester just Rape methyl ester aditivated, for 
which we used in experiments and annotation of biodiesel, used in mixed moisten 
substrate of germination have negative effect on germination and future plant 
development respectively the environment, with 17-22% against witness lot.  
2. The negative effect of biofuels over evidence and witness is shown to increase the 
number of abnormal germs and seeds death in the species Festuca rubia with 2 to 7% 
abnormal germs and 28 to 35% seeds dead against the witness lot.  
3. From nr.5 evidence, evidence that moisten at no. 13 probe was made with a mixture of 
biodiesel (Rape methyl ester aditivated) with diesel in various proportions, it may be 
established in the first row decrease the extent germination growth the proportion of 
diesel and in the second row rise abnormal germs and the number of seeds death.  
4. The lowest germination of all three species are recorded at the evidence nr.14, which 
substrate was moist with the mixture of diesel 100 ml 50% with 950 ml of distilled 
water that Lolium perrenial at 30%, 15% and 5% over Festuca rubia at the highest 
level of diesel negative effect on plants and the environment.  
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5. Compare the evidences to diesel 100% (nr.14) with the rape methyl ester aditivated 
100% appointed biodiesel (evidence no.4) in the two species can say that diesel has a 
negative effect far more harshly than biofuels, such : germination with 53%, 3.1 times 
the number of germs and abnormal and about two times greater on the number of dead 
seeds 6. It demonstrates once more that biofuels have a negative effect on the lower 
germination and development plants, compared with diesel, known considerations 
which recommended extending the use of their considering that behavior is more 
environment "friendly". 
 
 
 
 
Figure 1. Germination variation of Festuca rubia seeds on 
biofuels and diesel oil influence 
 
 
 
 
 
Figure 2. Variation of Festuca rubia abnormally germs and death seeds on 
biofuels and diesel oil influence 
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